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INTRODUCTION 26
The World Health Organization suggests consuming 400g or more of fruit and vegetables per 27 day to improve overall health; current recommendations for adults vary between countries 28 from 400g to 800g (Aune, et al., 2017; WHO, April 2011) . In the UK preschool children are 29 recommended to eat a variety and minimum of five 40g portions (200g) of fruit and vegetable 30 a day (First Steps Nutrition Trust, 2016; NHS, 2015) . Eating recommended amount of fruits 31 and vegetables can reduce the risk of cardiovascular disease, diabetes, some cancers and 32
obesity, yet most consumers across different countries do not meet dietary recommendations 33 for daily fruits and vegetable intake (Aune, et al., 2017; Hall, Moore, Harper, & Lynch, 2009; 34 WHO, April 2011) . For example Health Survey England reported a decrease in 5-15 year old 35 children's '5 a day' fruit and vegetable intake from 20% in 2011 to 17% in 2013 (Roberts, 36 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 9 relative weight based on the study population. The random-effects model accounts for within 174 study variance (included in the fixed effect model) and between study variance. Effect sizes 175 are reported using Hedges g (adjusted standardized mean differences), as this measure 176 accounts for differences in measurements of the intake data (e.g. weight in grams, 177 observations, FFQ score). The effect size from each study with confidence intervals and 178 cumulative effect sizes are presented using forest plots. Study was used as the unit for 179 analysis, except for analysis of intervention strategies. For studies with more than one 180 intervention group, the intervention arm (condition) was used as the unit of analysis. 181
Sensitivity analysis was performed by excluding three studies, one which reported median 182 data (Bell, Hendrie, Hartley, & Golley, 2015) , another with various experimental conditions 183 but none were defined as standard or control condition (Spill, Birch, Roe, & Rolls, 2010) and 184 a third study by Harnack, et al. (2012) who found non-significant effects for one of their 185 intervention arm but did not report the precise p value (p value of > 0.05 was entered as 186 0.06). Subgroup analysis was conducted based on study methodology (study design, location, 187 study setting and quality assessment ratings) and intervention factors (intervention strategies, 188 type of vegetable, outcome measurements, delivered by and the intervention recipient). A 189 meta-regression using the random effect model (methods of moments) was performed on the 190 number of taste exposures used in the intervention. Finally, a funnel plot and Egger's 191 regression test were conducted to check for publication bias. 192
RESULTS 193
Participants and design 194
There were 4017 participants included in the review. The sample size varied in each study 195 from 12 -1154 (902 post intervention) and all studies included boys and girls. The mean age 196 was 3.8 years (based on studies which reported the mean age, n =19). The children were 197 generally from mid-high socioeconomic status, except for Savage, Peterson, Marini, Bordi Jr,M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 10 and Birch (2013) and Williams, et al. (2014) study which assessed vegetable intake in 199 children of low income parents. The design of the studies included 4 RCT, 7 cluster RCT, 6 200 crossover, 6 between-subjects, 3 within-subjects, and 3 pre-post format (see Table 2 for 201 individual study design). 202
Interventions 203
The duration of the interventions varied from two single sessions of pairing a vegetable with 204 or without liked food (e.g. broccoli on top of pizza vs broccoli on side of pizza) to an 8 month 205 educational program. They targeted vegetable only (n = 13), fruit and vegetables (n = 6), 206 vegetable as part of healthy nutrition (n = 6), healthy lifestyle (n = 4) or, to prevent obesity (n 207 = 1). To promote vegetable intake in preschool-aged children nine dominant strategies 208 emerged from the included studies. These were educational interventions, repeated taste 209 exposure, pairing, changed food-services, explicit reward, modelling, choice, variety, and 210 visual presentation. Most of the studies included more than one of these approaches; see 211 Table 2 for strategies included in each study and see Table 3 for description of each strategy 212 and the number of studies using them. There were no specific strategies identified for children 213 going through the fussy eating phase or food neophobia. The comparison groups were 214 reported to receive no treatment (or baseline consumption), usual care or received treatment 215 after the intervention phase. 216
Types of vegetables used: familiar/ liked and unfamiliar/ disliked 217
The type of vegetables included in the studies were classified as either: familiar/ liked or 218 unfamiliar/ disliked. The familiar vegetables were usual everyday vegetables, those which 219 were commonly consumed and generally accepted by the study children, for example red 220 pepper, cauliflower, celery, snap peas (mange-tout), broccoli, carrots, tomatoes, cucumbers, 221 green beans and swede. Unfamiliar/ disliked vegetables were those which were novel (e.g. 222 salsify, artichoke, endive) or disliked by the study children that is not favored or frequentlyM A N U S C R I P T
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11 tasted within that sample in the period leading up to the study. The disliked vegetables were 224 typical everyday vegetables; but were targeted selectively as they were not preferred or 225 consumed by the specific child (e.g. white cabbage, snap peas, baby corn, tomatoes, celery 226 and yellow squash). The reasons why a particular vegetable is disliked, varies between 227 children (for example a child may simply refuse to eat a particular vegetable due to its colour 228 or texture (without prior taste experience) or it could be that the child has tasted or eaten the 229 vegetable before but they no longer like this vegetable. Studies which categorized a vegetable 230 as disliked generally asked parents to identify a target vegetable for their child from a 231 selection of the study vegetables (See, Fildes, et al., 2014; Holley, et al., 2015; Remington, et 232 al., 2012) . The categorization of the vegetable as familiar/ liked or unfamiliar/ disliked was 233 mainly based on the study's description or imputed by the authors if missing (for example 234 vegetables which feature within the FFQ measures were considered as familiar vegetables 235 since scores reflected reported intakes). 236
Synthesis of results: meta-analysis 237
With all 30 studies included, overall a small-moderate effect (g = 0.40) of intervention was 238 observed (Figure 3) . When 44 intervention arms within studies were used as the unit of 239 analysis, a slightly higher effect size was observed g = 0.42, CI: 0.33 -0.51, Z = 8.79, p < 240 0.001. The sensitivity analyses performed by excluding three studies (Bell, et al., 2015; 241 Harnack, et al., 2012; Spill, et al., 2010) 
Subgroup analyses 246
The subgroup analyses (grouping studies according to moderators e.g. the study design and 247 intervention strategy) showed a reduction in dispersion, but generally the heterogeneity 248 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 12 remained high, see Table 4 . The effect size significantly varied by study design, outcome 249 measures, intervention recipient, intervention strategy and the type of vegetable used. Studies 250 which used RCT, within-subjects, between-subjects or crossover design had better outcome 251 than studies which used cluster RCT or pre-post designs. This may be because some of the 252 studies within these design categories did not always include the same participants at baseline 253 and post-intervention. The effect size also varied by how vegetable intake was measured, for 254 example the pooled effect was higher when the pieces eaten were counted than when intake 255 was measured in grams or by FFQ. Also when children were the only recipient the effect size 256 was higher than when parents or teachers were involved. However, it should be noted that the 257 number of studies in each category were uneven, this makes comparison less precise. There 258 were no other significant overall group differences identified. Some interesting findings were 259 observed when pairwise comparisons were performed for the category of "who delivered" the 260 intervention and the location of the studies. For example, vegetable intake was higher when 261 the intervention was administered by the parents compared to the research team alone 262 (excluding teachers); Q = 5.46, df = 1, p = 0.019; and for location when comparing UK 263 studies (n = 5) to the US studies (n = 16), a significantly higher effect size was observed Q = 264 4.87 with df =1, p = 0.027 for UK based studies. 265
Vegetable familiarity 266
The pooled effect size varied by the type of vegetable investigated in the studies, see Figure  267 4. The analysis indicated that intake of unfamiliar/ disliked vegetables improved more than 268 that of familiar/ liked vegetables. Of the 9 studies investigating unfamiliar/ disliked 269 vegetables 8 used a taste exposure strategy (high multi-collinearity) therefore, it was not 270 possible to assess whether intervention strategy or the type of vegetable was a stronger 271 predictor for the intake. However, 8 of the 10 taste exposures studies using unfamiliar/ 272 disliked vegetables had a better combined effect (g = 0.60, CI: 0.46 -0.74) compared to the 2M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 13 studies which used familiar/ liked vegetables (g = 0.35, CI: -0.00 -0.70). Here the pairwise 274 comparison was not statistically significant, possibly due to lack of power. 275
Intervention strategies 276
Many studies used more than one strategy to promote vegetable intake, for primary analysis 277 studies were grouped by the main intervention strategy; education, taste exposure or others. 278
When grouped by main strategy the studies using taste exposure had a significantly higher 279 impact on intake than education or other strategies (Table 4) . To explore this further, the 280 intervention arms (n = 44) were clustered by the combinations of strategies used ( Figure 5 ). 281
Analysis with 14 subgroups showed that the effect size was significantly higher for taste 282 exposure strategy when coupled with reward and modelling. However this subgroup only 283 consisted of two studies, which had very different effect sizes for Horne, et al. (2011) ; hedges 284 g = 1.30, CI 0.72 -1.80, p < 0.001 and intervention arm within the study by Holley, Haycraft, 285 and Farrow (2015) ; hedges g = 0.50, CI: -0.54 -1.54, p = 0.35). The study by Horne and 286 colleagues which included 20 children and offered sixteen different fruits and vegetables with 287 a minimum of 24 repeated taste exposures to target food pulled the effect size considerably. 288
When assessing these strategies further, main effect of taste exposure appeared to be most 289 important because repeated taste exposure intervention alone had a higher effect than taste 290 exposure and reward, reward alone or taste exposure and modelling ( Figure 5 ). Moreover 291 taste exposure to the vegetable on its own (plain form) produced a bigger impact on intake 292 than pairing with other flavors, dips or energy. Some interventions such as offering choice, 293 pairing with dips or making vegetables visually appealing did not improve vegetable intake; 294 this may due to lack of power as only one or two studies were from these categories. 295
Number of taste exposures 296
A meta-regression analysis was performed to examine if the number of exposures offered in 297 the ten repeated taste exposure studies has an effect on vegetable intake (Figure 6 ). The 
Main findings 317
The present review identified interventions designed to promote vegetable intake in young 318 children that were successful and determined whether some strategies were more effective 319 than others. Overall, evidence from the studies pooled in the meta-analysis indicated that a 320 range of interventions were moderately successful in increasing vegetable intake. The most 321 successful strategies were those which included taste exposures and reward and the less 322 successful, but effective strategies were those which included food services and nutrition 323 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 15 education. This was the first systematic review which attempted to investigate pooled effects 324 based on vegetable familiarity/ liking in order to assess whether the type of vegetable offered 325 to the children influenced outcomes. Evidence showed that the effect size was greater when 326 the vegetable used in the studies were unfamiliar/ disliked compared to studies using familiar/ 327 liked vegetables. Thus intervention effectiveness may also depend on vegetable familiarity 328 and liking. The magnitude of change for familiar/ liked vegetable may be influenced by 329 ceiling effects, however interventions promoting intake of familiar/ liked vegetables were also 330 successful. 331
A previous review by Wolfenden, et al. (2012) concluded that the taste exposure strategy was 332 not beneficial in the short-term (at 3 months follow-up), but that using reward with taste 333 exposure was an effective strategy for increasing vegetable consumption. These conclusions 334 should be interpreted with caution as this meta-analysis only included two studies and the 335 findings were mainly driven by one study (Cooke, et al., 2011 ). Cooke, et al. (2011 found 336 that the repeated taste exposure strategy was successful immediately after the intervention and 337 at 1 month follow-up but exposure alone had no sustained effects at 3 months, although liking 338 increased as expected. The authors further added that due to a compliance problem (e.g. in 339 home), the children in the exposure alone condition may have received fewer exposures than 340 the children in the tangible reward condition. Although the number of exposures were 341 controlled in their analysis, the present review has identified that the number of taste 342 exposures children received was an important factor for increased intake. Interventions with 343 repeated taste exposures were most effective, therefore, in contrast to Wolfenden, et al. (2012) 344 this review stresses the importance of repeated taste exposures, independent of reward. This is 345 further supported by the Horne, et al. (2011) study which found that once the liking was 346 established during snack time, the intake generalized to lunch time in the absence of rewards.
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A pairwise comparison indicated that the children had improved intake when vegetables were 348 offered at home by a parent compared to when offered by the researcher alone. This may be 349 because parents participating in studies may be highly motived and closeness to the children 350 is likely to yield stronger effects than interventions delivered by unfamiliar others. This is 351 confirmed by finding no differences in intake when teachers delivered the intervention. This 352 review complements and extends the previous review by Holley, et al., (2017a) as the present 353 review is based on quantitative synthesis and provided evidence from educational strategies 354 which were missing in the previous reviews. The present meta-analysis included nineteen of 355 the twenty-two studies from the previous review (Holley, et al., 2017a) . Present findings 356 supported previous suggestions of successful strategies in 2-5 year olds (taste exposure, 357 modelling and non-food reward), however it has further demonstrated the success of these 358 strategies based on effect sizes and more importantly it highlights small effects of educational 359 interventions on vegetable intake. 360
A previous review by Diep, et al. (2014) found that the quality of the study determined the 361 success of the intervention. This was not apparent in the present review. The majority of the 362 studies were scored as weak or moderate and this raises concerns about quality of research in 363 this area. Typically there are problems around lack of representativeness of the sample, the 364 researcher or participants not being blind to the intervention and issues of accuracy when 365 recording intake. However, these are common methodological constraints in this field. 366
Therefore as suggested by Hodder, et al. (2018) future research should adopt more rigorous 367 methods to minimize risk of bias and advance the field of research concerning promotion of 368 fruit and vegetable intakes. 369
Significant heterogeneity was observed in pooling 30 studies, however, additional subgroup 370 analyses indicated that the moderators were possible sources of inconsistency (e.g. the type of 371 vegetable used and intervention strategies). Furthermore, due to the problem of multi-372
collinearity, it was difficult to determine whether taste exposure strategy or the use of an 373 unfamiliar vegetable was more important in predicting intake. This needs to be explored in 374 future research. Meta-analysis is a powerful tool to summarize data from many studies, 375 however there is also the potential to over interpret results, for example small studies tend to 376 report larger treatment benefit than larger studies (Sterne, Gavaghan, & Egger, 2000) , 377
affecting the overall effect size. Thus findings should be interpreted with some caution. A 378 major limitation of using standardized effect size (Hedges g) is the clinical interpretation of 379 the findings. To counter this issue to some extent findings from taste exposure only in four 380 studies which provided at least a full portion of the vegetable to the children and measured 381 intake in grams indicated that on average children increased intake by 67g of the target 382 vegetable (Bouhlal, Issanchou, Chabanet, & Nicklaus, 2014; Caton, et al., 2013; de Wild, de 383 Graaf, & Jager, 2013; Hausner, et al., 2012) . Given that an adult portion of vegetables is 80g 384 and for a child is 40g, this increase of 67g is at least one and a half portions and is therefore 385
important. 386
Some novel findings have emerged from this review including the effect of vegetable 387 familiarity/ liking on intake of vegetables and the most effective intervention strategies in 388 children aged 2-5 years. The findings in relation to vegetable familiarity on intake is novel 389 and interesting but there are some limitations. While the authors of the present paper 390 categorized the type of vegetables based on vegetables used in the primary research and 391 author's descriptions there are potential overlaps between the vegetable categories, for 392 example a vegetable which is familiar can be disliked and unfamiliar foods are not necessarily 393 disliked. Therefore, the outcome from this subgroup analysis should be interpreted with 394 caution. Repeated exposure in early years is perceived to be important in the formation of 395 taste preference (Ventura & Worobey, 2013) . According to the meta-regression the more 396 exposure a child receives to a particular vegetable the more likely they are to increase their 397
intake of that vegetable. To achieve an increase in intake at least 8-10 exposures are 398 recommended, especially for unfamiliar/ disliked vegetables. Moreover, the evidence suggests 399 that offering vegetables alone is better than pairing with flavors or energy as this can result in 400 a negative contrast effect when subsequently presented alone (Dwyer, 2012) . 401
A comprehensive search for the present review did not retrieve any papers which specifically 402 addressed fussy eaters, but the age range for the search included the peak period for fussy 403 eating. Future studies might investigate what specific strategies are effective in children who 404 score high for neophobia or fussy eating. Also, longer term studies are needed to investigate if 405 taste exposure strategies are sustainable over time (12+ months) and whether they are feasible 406
and cost effective at a large scale. Some strategies may work better with younger than older 407 children. For example, preschool children may be more amenable to these interventions than 408 older children who have established food preferences, therefore early intervention is key. In 409 addition, some strategies may need to be tailored to the needs of particular children, for 410 example those with genetic taste sensitivity to bitter tastes (see Keller 2014 for a review). 411 A previous systematic review by Mikkelsen, Husby, Skov, and Perez-Cueto (2014) reported 412 that including an education component to children's vegetable intervention was important. In 413 the present meta-analysis, all educational interventions were successful but the effect sizes 414 were smaller than the taste exposure strategies. A more recent systematic review by Hendrie, 415 Lease, Bowen, Baird, and Cox (2016) investigating child's 'usual intake' rather than specific 416 target vegetable (e.g. disliked) in 2-15 year olds stated that the taste exposure studies were 417 promising for the target vegetables but no evidence was reported beyond this on the habitual 418 intake (Corsini, Slater, Harrison, Cooke, & Cox, 2013) . Therefore the authors suggested that 419 future interventions should combine the taste exposure strategies with those which influence 420 the usual intake. To our knowledge repeated taste exposure (usually for target vegetables) in 421 combination with education (generally for improving the usual intake) has not been 422
investigated on the intake of vegetables in children aged 2-5 years. Therefore, these strategies 423 should be combined to assess if intake of both the target vegetable and child's usual vegetable 424 intake can be improved simultaneously. 425
Conclusions 426
In conclusion repeated taste exposure is a simple technique that could be considered suitable 427 for broader translation to childcare settings and the home. Health policy could specifically 428 target the use of novel and disliked vegetables in addition to the usual vegetables consumed in 429 day care settings with emphasis on offering a minimum of 8-10 exposures. Further research is 430 needed to understand which strategies works best for the food fussy children. Improving 431 liking and encouraging intake of vegetables will lead to long term health benefits only if the 432 intake is sustained. Therefore lasting strategies which encourage vegetable intake in the early 433 years is essential and can influence later health outcomes. 434
Many thanks to all study authors who provided required data for the meta-analysis. 436 Center directors and cooks received 9 hours of nutrition training (including improving provision of fruit and vegetable). SRER dietitians supported the staff and reviewed the progress of the program.
Pre-intervention measures.
Post intervention (2-6 months later) intakes of all core food groups increased except for vegetable intake (estimated using observed plate wastage method).
Future research to investigate nutrition strategy to reduce food wastage, i.e. change intake, in particular vegetables to maximize cost effectiveness of foodservice interventions. RE is an effective and simplest method to increase vegetable intake in the short and long term.
Brouwer and Neelon (2013) -Educational
Assess the feasibility of "Watch Me Grow"; a gardening intervention to promote fruit and vegetable intake. The 4 month intervention included a fruit and vegetable garden, monthly "crop-a-month" curriculum, gardening support, and technical assistance from health educator.
Pre-intervention measures (not same individuals observed at baseline and post intervention).
Control centers
Vegetable intake (servings) was greater for intervention children compared to control children.
Four centers were involved, but intake of only 3 children was randomly observed from each center. Snack (visually appealing): raw cucumber served with chive and olive arranged in a shape of a caterpillar.
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Comparison lunch: steamed broccoli was served on the side of cheese pizza.
Comparison snack: raw cucumber was served as semicircles with chive and olive garnish.
No increases in vegetable (g) consumption. Pairing increased willingness to try (consumption of 3g or more) the vegetable.
Greater consumption at snack time indicated that snack times in preschools are opportune moments for increasing vegetable intake.
Cravener, et al.
-Reward
Effects of pairing positive stimuli (stickers and cartoon packaging) with vegetables and presenting them as a default snack in "lowvegetable consumers" at risk of obesity. 4 weeks parent-led intervention. Week 1 (baseline) and week 4 (followup): generic packaged raw vegetables (celery, broccoli, carrots, red peppers, cauliflower, and sweet snap peas) offered as a free choice with an alternative snack (granola bar). Weeks 2 and 3: vegetables packaged in containers with favorite cartoon characters and stickers inside, presented as the default choice (children were allowed to opt out and request the granola bar after a 5-minute wait).
Pre-intervention measures
Week 1-4: control group received generic packaged vegetables, presented as a free choice with an alternative snack (granola bar).
Treatment group increased vegetable intake (g per day) from baseline to week 2, however the effects were not sustained by week 4 when the treatment was removed.
Parents were able to administer the intervention in home settings therefore future studies to test long-term sustainability of these practices. There was an increase in intake (g) for both variant of vegetable soups irrespective of the energy content, this indicated effect of mere exposure on intake, but not FNL.
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Results showed a significant liking for the vegetable soup paired with high energy and this supports FNL. Effects were significant at 2 and 6 months follow-up. The intervention involved offering each child 14 daily tastes of a disliked (target) vegetable with a small reward (a sticker) if the child complied.
Pre-intervention measures Control group: no treatment
Increased intake (number of pieces eaten) of an initially disliked vegetable.
Study highlighted value of parentadministered exposure and how such strategy can be implemented without direct contact with a health professional. Intake of six vegetables including the moderately liked target vegetable (broccoli) was measured at baseline and post intervention. Broccoli was offered in four conditions twice a week for 7 weeks (13 exposure trials). 1) with regular salad dressing as a dip, 2) with a light (reduced energy/fat) version of the dressing as a dip, 3) mixed with the regular dressing as a sauce
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Pre-intervention measures
Control group: broccoli without dressing Providing a dip in any form (regular, light, or as a sauce) increased intake of raw broccoli (g) among bitter-sensitive preschoolers (70% in current study but not those who were not bitter-sensitive). Light-dip decreased intake in children who were not sensitive to bitter taste. Liking increased following exposure but did not vary by bitter sensitivity or dip-condition. 10-12 week intervention: conceptual framework for understanding nutrition included food-body relationship, food as a source of nutrition and diverse nutrients were presented in five childfriendly storybooks (included language, color photographs of food and people and interactive questions).
Gripshover and Markman (2013)
The intervention group read 0-2 books each week. Learning led children to eat more pieces of vegetables at snack time in both experiments, although the children were not instructed to eat more vegetables as part of the intervention.
Pre-intervention measures
Young children can benefit from an intervention that teaches theories about nutrition. Parents were instructed to offer small piece of the target disliked vegetable (selection from baby corn, celery, red pepper, cherry tomato, cucumber, and sugar snap peas) for 14 consecutive days.
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Four experimental conditions: 1) Repeated exposure 2) Modelling (parent) and repeated exposure 3) Rewards (sticker and praise) and repeated exposure or 4) Modelling, rewards and repeated exposure.
Pre-intervention measures Control centers: no treatment
In comparison to the control group increases in liking and consumption (g) were seen in the rewards and repeated exposure and the modeling, rewards and repeated exposure condition.
Parent-led, home-based intervention incorporating rewards and modelling are cost efficient strategies to increase children's vegetable intake. Children were exposed to 8 fruit and 8 vegetables (presented as 4 different food sets, each comprising 2 fruit and 2 vegetables).
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Taste exposure: during baselines 1-4, children received different food set daily (snack time and again at lunch time). Intake was not rewarded during 4 baselines and during lunch. At least 24 exposures of the target vegetables offered.
Reward: 3 types of rewards were offered during the target fruit/vegetable intervention phases based on how many pieces consumed (sticker; lead to group prize, badge or brick from construction toy).
Modelling: animated TV characters modelled eating the target foods and urged children to eat 'to be big & strong'. Baseline measures at different points (for four different food sets)
The interventions produced significant increases in percentage of fruits and target vegetables (baby sweetcorn, courgette, yam and mange-tout) pieces eaten. Effects were maintained 6 months after removal of rewards.
Intake at lunchtime, in absence of rewards indicated that once liking is established in one context, the behavior extended to other meal times. 6 weekly educational sessions promoted healthy nutrition and physical activity (included counselling, motivational enhancement, obesity awareness and prevention).
Martinez-
Parents and children engaged in activities (e.g. playing active games, cooking healthy snacks and creating shopping list).
Counselling involved improving selfefficacy and enhancing motivation for change.
Pre-intervention measures
Control: usual care -no intervention Intervention effects were found for vegetable servings (FFQ) at 3 months but no other behaviors. At 6 months, no effect of intervention was detected.
Parents reported high satisfaction but barriers for participation and retention included transportation cost and time. Future interventions need to investigate how to improve participation and adherence. Interventions components matched for age group (over 8 months). 1) Distribution condition -free fruit & vegetable supply at school and a daily routine integrating a periodic moment for children to eat the distributed fruit & vegetable together (peer modelling). 2) multicomponent conditionclassroom curriculum and parental involvement (children provided with lunchbox, to bring fruit and vegetables to school, homework, newsletters and poster reminders at local supermarkets)
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Pre-intervention measures
Control group received program after the study period (no intervention during the study).
Interventions were effective in increasing fruit and vegetable intake (FFQ) for the overall study population (4-12 years). However, for the age group I (4-5 years) both interventions did not indicate a significant positive result.
The study did not comment on the result of different age groups. However the differences in findings for different age group indicated the importance of age appropriate intervention. 8 afternoon snack times (4 for fruits; apple peach and pineapple and 4 for vegetables; cucumber, sweet pepper and tomato).
Remington
Children were offered variety of all 3 vegetables together. Similar offerings were also made for fruits.
Comparison: children were offered 3 different vegetables as a single type (one at a time).
Providing a variety increased intake of fruits and vegetables (pieces eaten). Participants received different size entrée portion (i.e. 100g, 160g, 220g, 340g and 400g) to measure the effect of varying size portion entrée on ad libitum energy intake of macaroni and cheese, and fixed portions of unsweetened applesauce, green beans, and whole-wheat roll.
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No pre-intervention measures or control comparison
Increasing portion size of the entrée, reduced the energy intake (kcal) of foods served with the entrée, including fruit (unsweetened applesauce) and vegetable (green beans).
Serving smaller age-appropriate entree portions may help to improve children's nutritional intake including the intake of fruit and vegetables served with the entrée while decreasing plate waste. Experiment 1 was conducted to determine which vegetable was familiar, disliked or refused and which flavor dip the children preferred.
Experiment 2: children rated liking of celery and yellow squash with and without their favorite reduced-fat dip and intake was also measured.
Comparison: intake of vegetable without dip
Herb dip was preferred (pizza or ranch) compared to plain dip. Children were more likely to reject vegetable alone than when served with herb dips. Offering vegetables with reduced-fat dips (familiar herb and spice flavors) can increase tasting and thereby promote liking and intake of vegetables (g), including those which were previously rejected or disliked (celery and yellow squash). The intervention program was delivered by trained teachers over a 6 week period. The program included nutrition education, physical activity and a family component.
Sharma
Nutrition-based lessons in classrooms aimed at promoting healthy eating habits such as increasing fruits and vegetables intake.
Parent were sent education tip-sheets which were designed to modify the home nutrition.
Pre-intervention measures
Children's observed vegetable servings did not increase significantly.
Results indicated good feasibility and acceptability of the program. Classroom curriculum: introduced health benefits of fruit and vegetables to improve familiarity and acceptance. Letter were sent to parents to guide them to motivate and encourage their children to eat variety and quantity of fruit and vegetables. While eating together teachers, peers, and parents were used as role models.
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Pre-intervention measures
The intervention was effective in increasing fruit and vegetable consumption (g).
Study recommend nutrition education in the course curriculum in combination with social support from the teachers and the family can improve and sustain fruit and vegetable intake. Test lunch served once a week for 4 weeks.
In 3 experimental meals, a first course of raw carrots was served varying in portion sizes (30g, 60g and 90g).
Control comparison: no first course served in control meal
Increasing the portion size of a vegetable (carrot) served as a first course was found to be an effective strategy for increasing vegetable intake (g). The incorporation of considerable amounts of pureed vegetables to reduce the energy density of meal (breakfast; zucchini, lunch; broccoli, cauliflower and tomato and dinner; cauliflower and squash) was effective to increase the daily vegetable intake (g) and decrease the overall energy intake.
The consumption of more vegetables in entrees did not affect the intake of the vegetable side dishes i.e. at lunch (broccoli) or at dinner (green beans). Registered dietician provided nutrition education to the parents and children separately over a 6-10 week period.
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Children received nutritional education e.g. eating variety of fruits and vegetables ("Vary your Veggies"). Staff were educated on nutrition and physical activity policy.
Parents were sent weekly newsletters (activities and recipes)
Pre-intervention measures
Control centers
The program improved children's athome daily consumption of vegetables (reported by parents using pictures of filled cup measurement), no effect on fruit intake. The study also found a significant increase in the frequency of child-initiated vegetable snacking (which contributed to the significant increase in daily vegetable intake).
Future research needs to understand the process by which nutrition-education in childcare setting can translate into changes at home consumption.
Witt and Dunn (2012) -Educational
Determine whether an interactive nutrition and physical activity program "Color me Healthy" increases fruit and vegetable consumption.
Cluster RCT 4-5 years n = 122
Childcare centers (Boise, Idaho, USA) "Color Me Healthy" program was delivered for 6 weeks. The program used color, music, and exploration of the senses to teach children about healthy eating and physical activity.
The intervention was teacher-led and included 12 circle-time lessons (2 each week, focused on fruit and vegetables of different colors) and 6 imaginary trip (1 each week, fun imaginary classroom activity).
Control centers did not receive the curriculum
Significant increase in the percentage of fruit and vegetable snack consumed (g) among the intervention group. Results were also significant at the 3 month follow-up. Description of each intervention strategy and number of studies using them
Intervention
Brief description n Educational
• Teaching about the nutritional value to children, parents or/and staff (e.g. Williams, et al., 2014) • Children engage in fun activities such as gardening, games play, cooking classes and tasting (e.g. Sharma, et al., 2011; Witt & Dunn, 2012) 10 Taste exposure
• Opportunity to repeatedly taste the same vegetable/s (e.g. Fildes, et al., 2014; Hausner, et al., 2012) ; in present studies the number of exposures varied from 2 -24. 10
Pairing or stealth
• Presenting vegetables with a liked food or flavor for example herb dip (e.g. Fisher, et al., 2012) • Providing additional nutrients for example sunflower oil or maltodextrin (e.g. Caton, et al., 2013; de Wild, et al., 2013) • Vegetables by stealth, such as incorporating pureed vegetable into an entrée (e.g. Spill, et al., 2011a) 8
Food services
• Provision of target foods e.g. increasing availability and accessibility (e.g. Bell, et al., 2015) • Changed the way food was provided (e.g. served vegetables first e.g. Spill, et al. (2010) ) • Modification to the portion size (e.g. Savage, et al., 2012) 7
Reward interventions
• Social; praise (e.g. Remington, et al., 2012) • Tangible non-food rewards e.g. sticker or toy (e.g. Horne, et al., 2011) 5
Modelling
• Learning through observation; for example. Holley, et al. (2015) required the parents to model vegetable intake to encourage their children to eat the vegetables whereas Horne et al. (2014) used animated video characters to model eating of the target foods.
2
Choice
• Provided vegetables singly or offered children a choice of two vegetables (de Wild, et al., 2015) 1
Variety
• Offered vegetables individually or together (Roe, et al., 2013) . 1
Visual presentation
• Provided vegetables in a visually appealing manner -for example presenting slices of cucumber decorated with olives and chives in the shape of a caterpillar (Correia, et al., 2014) . 1 M A N U S C R I P T PRISMA diagram of the study screening process and article selection.
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FIGURE 2
Summary of study quality assessment using the Effective Public Health Practice Project (EPHPP) quality assessment tool for quantitative studies.
FIGURE 3
Forest plot of overall intervention effect versus comparison on vegetable intake by study (n = 30).
FIGURE 4
Forest plot of subgroup analysis by vegetable familiarity/ liking on vegetable intake (study as unit of analysis, n = 30).
FIGURE 5
Effect by intervention strategies on vegetable intake by intervention arms (n = 44 arranged by the effect size).
FIGURE 6
Meta-regression of effect size (hedges g) according to the number of taste exposures in repeated taste exposure studies (with line of best fit, 95% confidence interval and each study's weight in the meta-analysis, n = 10).
FIGURE 7
An asymmetry Funnel plot of standard error by Hedges g of included (n = 30) and missing studies (n = 8).
